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CHAPTER 1 -EMBRYOLOGY OF HEART
 The heart develops from splanchnic mesoderm in the later half of 3 rd week and starts beating by the 4 th week of gestation. Neural crest cell migration plays a significant role in the development of the heart.
 Single heart tube is formed by the fusion of primordial heart tubes (cardiogenic cells). Heart tube will undergo dextral looping (bend to right), rotation, and other changes that will give rise to various embryological dilations such as truncus arteriosus, bulbus cordis, primitive ventricle, primitive atrium and sinus venosus. 
Truncus arteriosus
Ascending aorta, pulmonary trunk, semilunar valves
Bulbus cordis Smooth part of left ventricle (aortic vestibule) and right ventricles (conus arteriosus)
Primitive atria Trabeculated part of atria
Primitive ventricles Trabeculated part of ventricles

Left horn of sinus venosus
Coronary sinus
Right horn of sinus venosus
Smooth part of right atrium THUNDERNOTE: KARTAGENER SYNDROME Pathogenesis: Defect in dynein arms.
Dynein arms primarily mediate cardiac looping. A defect in these arms will not allow the heart to shift toward the left side and therefore, right-sided heart (dextrocardia) is seen in this pathology.
Clinical presentation: Bronchiectasis, chronic sinusitis and situs inversus (in about 50% case only)
Most common infectious organisms: Staphylococcus aureus, Hemophilus influenza, Streptococcus pneumonia
Management: Routine follow-up, treat symptomatically (no guidelines exist due to lack of data) CHAPTER 2 -ANATOMY
MEDIASTINUM
The mediastinum is central, midline thoracic cavity, which is surrounded anteriorly by the sternum, posteriorly by 12 thoracic vertebrae and laterally by pleural cavity.
The mediastinum is divided into the superior mediastinum and inferior mediastinum.
1) Superior mediastinum
 The superior mediastinum is a cavity that is above the plane of sternal angle (above 2 nd rib).
 It contains superior vena cava, aortic arch and its branches, trachea, esophagus, thoracic duct, vagus, and phrenic nerve.
2) Inferior mediastinum
 The inferior mediastinum is a cavity that is located below the plane of the sternal angle. It is further divided into three parts -anterior, middle and posterior mediastinum.
The anterior mediastinum is anterior to the heart and contains remnants of the thymus.
The middle mediastinum contains the heart and great vessels.
The posterior mediastinum contains everything that is below the posterior margin of heart i.e. thoracic aorta, esophagus, thoracic duct, azygos veins, and vagus nerve. Widened mediastinum is when the diameter is greater than 6 cm on upright chest x-ray or greater than 8cm on supine chest x-ray. Few causes of widened mediastinum are:
 Aortic dissection  Dorsal spinal vertebral fracture (T4-T8)  Infections with bacillus anthracis (anthrax)  Aortic aneurysm  Esophageal rupture can present with air in the mediastinum leading to palpable crepitus on the anterior chest wall.
 Most posterior part of the heart is left atrium. The esophagus is located just behind the left atrium. Enlargement of left atrium due to any reasons (most common cause is mitral stenosis) will compress the esophagus, and lead to dysphagia.
 Left atrial enlargement and aortic aneurysm can also cause hoarseness of voice due to compression of the left recurrent laryngeal nerve, which loops around ligamentum arteriosus/arch of the aorta.  The increase in preload will cause an increase in contractility, which subsequently lead to a rise in stroke volume and ejection fraction.
 The increase in pulmonary capillary wedge pressure is evidence of increased preload. In mitral stenosis or mitral valve prolapse, it is not a good index of left ventricular preload because of backward congestion leading to pulmonary edema.
 Chronic increase in preload can lead to dilated cardiomyopathy. 
STROKE VOLUME
 Stroke volume is the amount of blood that heart pumps out with each beat. It is directly proportional to contractility of the heart and inversely proportional to afterload.
 Stroke volume is calculated as -
SV = EDV (End Diastolic Volume) -ESV (End Systolic Volume).
EJECTION FRACTION
 Ejection fraction Is the portion of blood that heart pumps out during one contraction, which is usually 60-70% in the healthy normal adult.
 Ejection fraction is calculated as:
Ejection Fraction = stroke volume/end diastolic volume Now, SV = EDV -ESV, and therefore, EF = EDV -ESV/EDV  For example; If the SV is 70 ml and EDV is 120 ml in 70kg man. Therefore, ejection fraction is 60% in this individual
CARDIAC OUTPUT
 Cardiac output is the amount of blood that heart pumps out during 1 minute.
 Cardiac output is calculated as CO = heart rate * stroke volume.
For example; If the heart rate is 72/min, and stroke volume is 70 ml. Therefore cardiac output in 1 minute = 5000ml or 5 L/min.
 According to the Fick's principle, CO = rate of oxygen consumption / arterial oxygen content -venous oxygen content.
AFTERLOAD
 Afterload is the pressure against which heart will work. It is determined by peripheral arterial resistance.
 Chronic increase in afterload (e.g. hypertension, increasing age) will lead to left ventricular hypertrophy. Peripheral resistance is calculated asBlood flow = pressure/resistance (Q=P/R), therefore R = P/Q Resistance is inversely proportional to the 4 th power of the radius of the vessel.
If the resistance will increase, then the blood flow will decrease and the heart will have to do more work to pump out blood against more resistance.
Chronically it will lead to systolic dysfunction (impaired contractility) and diastolic dysfunction (impaired ventricular relaxation).
 Hypotension occurs when afterload is decreased (e.g. septic shock)
AUTO-REGULATION OF BLOOD FLOW
Autoregulation mechanism dominates over extrinsic mechanism (neuronal and hormonal influences). Because the gastrointestinal system does not have dominant autoregulation system, their vessels will constrict under SNS activity, and therefore, blood flow decreases to the gastrointestinal system during exercise.
1) Coronary circulation:
auto-regulated by endogenous adenosine and nitric oxide. When the heart is under stress, more ATP will be used up, and adenosine will form as a byproduct. Adenosine dilates coronary vessels and provides sufficient blood flow to the heart to meet its energy requirements.
2) Cerebral circulation: brain maintains its circulation mainly by arterial carbon dioxide level (PaCO2). During exercise, cerebral circulation is unchanged because exercise will increase the level of venous blood carbon dioxide level, which subsequently undergoes pulmonary oxygenation before reaching to the brain.
3) Skeletal muscle (during exercise only): skeletal muscle during exercise regulate its blood flow with the help of myogenic stretch receptors (pressure related) and vasodilator metabolites like lactate. In resting muscle, flow is controlled mainly by the sympathetic nervous system (alpha-1 and beta-2 receptors).
4) Renal blood flow:
blood flow to the kidney is also commonly considered as autoregulation even though neuronal and hormonal influences partially control it. During hypertension, renal afferents will constrict and maintains its blood flow to the kidney. Chronically, it will lead to hypertensive nephropathy.
5) Cutaneous blood flow:
heat causes vasodilation and cold temperature causes vasoconstriction. During fever and exercise, there is an increase in heat loss which causes flushing due to vasodilation.
ORGAN SYSTEM CHANGE IN BLOOD FLOW DURING EXERCISE Coronary Increases
Pulmonary Increases
Cerebral
No change
Renal Decrease
Gastrointestinal Decrease
Exercising muscle Increases
Cutaneous Increases 
Primary (essential) and secondary hypertension -
 Primary (essential) hypertension is the most common cause of hypertension (95% cases). It is diagnosed when there are no identifiable secondary cause.
 Secondary hypertension is diagnosed when hypertension is due to some underlying secondary cause (5-8% cases).
PATHOGENESIS
Systolic Blood Pressure (SBP)
SBP correlates with stroke volume and the compliance of the aorta.
 Stroke volume is directly proportional to contractility of the heart. An increase in the contractility of the heart will cause an increase in cardiac output.
 Compliance of vessels decreases with age because of reduced elasticity of the aorta. The decrease in compliance of arteries is the mechanism for systolic hypertension in an individual >60 years of age.
 Systolic blood pressure will rise with an increase in preload, contractility, and decrease in compliance of the aorta and vice versa.
Diastolic Blood Pressure (DBP)
DBP correlates with the volume of blood in the aorta during diastole. Diastolic blood pressure will rise with an increase in peripheral vascular resistance, blood viscosity, and heart rate.
 DBP increases with vasoconstriction of the arterioles due to the increase in the volume of blood present in the artery during diastole.
 Increase in blood viscosity is seen in polycythemia, leukemia, dehydration while decrease in blood viscosity is seen in anemia, hyper-hydration  Factors that constrict arteriole smooth muscle cells are α-adrenergic stimuli, catecholamine, angiotensin II, vasopressin, endothelin, and high total body sodium.
 Sodium is one of the main culprits behind hypertension. It causes fluid retention and also damages vascular endothelium producing vasoconstriction due to the release of endogenous amines.
ETIOLOGY
Primary hypertension: the most common cause of hypertension is essential hypertension (95% cases of hypertension).
 Environmental or genetic cause.  Stress: people under stress may overeat or eat a less healthy diet, put off physical activity, drink, smoke or misuse drugs, also leads to the release of stress hormone in circulation.  High alcohol intake  Insulin resistance: common in obesity and is a component of 'metabolic syndrome'.  Premature baby (low birth weight), maternal smoking and lack of breastfeeding, chewing tobacco, elevated LDL  Obesity and lack of exercise: excess weight will increase strain on the heart, raises blood cholesterol and triglyceride levels. It will also increase the risk of diabetes. Losing as little as 10 to 20 pounds can help lower your blood pressure and your heart disease risk  Age: greater than 55 years for men or greater than 65 years for women THUNDERNOTE: OBSTRUCTIVE SLEEP APNEA  OSA is the most common type of sleep apnea in elderly and obese population  It is characterized by repetitive pauses in breathing during sleep despite the effort to breathe. Sleep apnea is potentially a life-threatening sleep disorder in which tissues in the throat collapses and block the airway. Brain forces the sleep-awake cycle enough to cough or gulp air and open the trachea and this whole cycle starts all over again in the next episode.
 There are pauses in breathing during sleep can contribute to severe fatigue during the day and make it difficult to perform tasks that require alertness. Individuals will have reduction in blood oxygen saturation  Hypertension is almost always present in individual with OSA.
 Ask the patient to avoid alcohol and smoking. Advice to lose weight in obese individuals.
 Continuous positive airway pressure is use for moderate to severe apnea or if the above management fails.
Secondary Hypertension: occurs due to pre-existing pathology:
1) Renal disease (3-5% cases)
 Polycystic kidney disease: multiple cysts in the kidney.
 Fibromuscular dysplasia (most common in younger females): it is a developmental defect of the blood vessel wall that results in an irregular thickening of large and medium-sized arteries and thus causing a stenosis-like condition.
Renal artery is most commonly affected which will reflexively cause activation of the renin-angiotensinogen system. Bruits can be heard due to renal artery stenosis.
Doppler ultrasound can be used for diagnosing renal artery stenosis. Most accurate is angiogram. Treatment is renal artery angioplasty and stenting.
 Chronic kidney disease: glomerulonephritis, diabetic nephropathy.
 Urinary tract obstruction: kidney stones, Proteus infection (struvite stones), congenital malformations and other conditions that can obstruct the outflow.
 The renin-producing tumor will lead to high levels of renin.
 Liddle syndrome (pseudo-hyperaldosteronism): severe hypertension associated with low plasma renin activity, metabolic alkalosis, hypokalemia and normal to low levels of aldosterone.
Liddle syndrome involves abnormal kidney function, with excess reabsorption of sodium and loss of potassium and hydrogen ions from the renal tubules.
It is treated with a combination of low sodium diet and potassium-sparing diuretic drugs.
2) Endocrine conditions (1-2% cases)
 Cushing's syndrome: high level of mineralocorticoids.
 Hypothyroidism
 Pheochromocytoma: tumor of the adrenal medulla which causes episodic hypertensive crisis.
 Neuroblastoma: high level of catecholamine.
 11-hydroxylase deficiency: high level of deoxycorticosterone (acts like aldosterone) and sex hormones (hirsutism).
 Acromegaly: increase in growth hormone level in adulthood.
 Conn's syndrome: primary hyperaldosteronism resulting in hypokalemia.
3) Vascular conditions
 Increasing age: systolic hypertension due to decreased elasticity of the aorta in the elderly population.
 Coarctation of aorta: narrowing in the arch of the aorta will cause high blood pressure in upper extremities and low blood pressure in lower extremities. This results in under perfusion of the kidney resulting in an activation of RAS system.
 Vasculitis: inflammation of vessels (increases total peripheral resistance by narrowing vessels)
 Collagen vascular disease: occurs when problems with the immune system affect the collagen. This causes arthritis and inflammation of arteries in the tissues that connect joints and other tissues. It can be seen in ankylosing spondylitis (HLA-B27 serotype), dermatomyositis, rheumatoid arthritis (HLA-DR 3, HLA-DR 4 serotype), SLE, and other immune-mediated diseases.
4) Epigenetic phenomena:
DNA methylation and histone modification.
 High-salt diet appears to unmask nephron development caused by methylation. Maternal water deprivation and protein restriction during pregnancy increase reninangiotensin expression in the fetus.
 Mental stress induces a DNA methylation, which enhances autonomic responsiveness. The pattern of serine protease inhibitor gene methylation predicts preeclampsia in pregnant women.
5) Oral contraceptives:
activates renin-angiotensinogen system because hepatic synthesis of angiotensinogen is induced by the estrogen component of oral contraceptives. The best way to manage this cause of hypertension is to stop oral contraceptives and hypertension goes away in 6 months.
6) Exogenous steroids:
increases blood pressure by volume expansion.
7)
NSAIDs: blocks both cyclooxygenase-1 (COX-1) and COX-2 enzymes. COX-2 has a natriuretic effect. The inhibition of COX-2 can inhibit its natriuretic effect. NSAIDs also inhibit the vasodilation effects of prostaglandins at renal afferents and produces vasoconstriction factor (endothelin-1).
8) Neurogenic causes: brain tumor, bulbar poliomyelitis, intracranial hypertension
9) Drugs and toxins: alcohol, cocaine, cyclosporine, tacrolimus, NSAIDs, erythropoietin, adrenergic medications, decongestants containing ephedrine, herbal remedies containing licorice or ephedrine.
10) Smoking:
causes vasoconstriction and damages arteries leading to atherosclerosis, thromboangitis obliterans, Raynaud's phenomenon.
11) Pregnancy:
gestational hypertension (new onset hypertension that develops after 20 th week of pregnancy), pre-eclampsia (hypertension + proteinuria) or eclampsia (hypertension + seizures)
CLINICAL PRESENTATION
Hypertension is usually an asymptomatic condition.
 Headache: the best evidence indicates that high blood pressure does not cause headaches except perhaps in the case of hypertensive crisis (blood pressure > 180/110 mmHg). According to one study, people with high blood pressure seem to have significantly fewer headaches than the general population. The higher is the pulse pressure, the stiffer is the blood vessels. In the stiffer blood vessel, there is less chance of nerve endings working properly. If the nerve endings aren't functioning correctly, there is less chance that person might feel pain. In other words, headache is not a reliable symptom of hypertension. Other findings that might be present in chronic hypertension are:  The goal of antihypertensive therapy is the reduction of cardiovascular and renal morbidity and mortality, with the focus on controlling the systolic blood pressure. Most patients will achieve diastolic pressure control when the systolic blood pressure control is achieved.
 Exogenous salt intake should be limited to approximately 5 to 6 g per day.
 Body-mass index (BMI) should be reduced to 25 kg/m 2 and waist circumferences should be reduced to less than 102 cm in men and less than 88 cm in women. Decreasing the BMI is most effective way of lifestyle modification and management of hypertension.
 The patient is advised to do regular aerobic exercises and follow relaxation techniques like yoga.
 Ambulatory blood pressure monitoring should be incorporated.
 Diuretics like thiazides are the first line of drug for management of hypertension with some exceptions:
Diabetics: ACE inhibitors are the first line of drug Benign prostatic hyperplasia: alpha-blockers Migraine headache: beta blockers, calcium channel blockers Pregnancy: labetalol, methyldopa, hydralazine (for acute reduction)
 For a patient whose blood pressure is more than 20 mmHg above the systolic pressure goal or more than 10 mm Hg above the diastolic pressure goal, initiation of therapy using 2 agents, one of which usually will be a thiazide diuretic, should be considered.
 If the 2 drugs combination fails to control blood pressure, add a 3 rd drug. Suspect secondary hypertension if 2 or 3 drugs fail to control primary hypertension.
 Effective combination therapies include thiazide diuretics with ACE inhibitors or ARBs (angiotensin receptor blocker) or calcium blockers. calcium-channel antagonists with ARBs or ACE inhibitors. The point here is, do not combine ACE inhibitors with ARBs because of the risks of hyperkalemia, low blood pressure, and kidney failure.
 Although additional data is needed, renal denervation is a promising therapy in the treatment of resistant hypertension.
CHAPTER 5 -VENOUS PATHOLOGY VENOUS SYSTEM OF LEG 
THUNDERNOTE: PORTAL HYPERTENSION
 Portal hypertension is a high pressure in the hepatic portal venous system.
Cause
 Pre-hepatic (portal vein thrombosis, congenital atresia)  Intra-hepatic (liver cirrhosis, fibrosis)  Post-hepatic (due to cardiac problems like right heart failure, constrictive pericarditis)
Clinical Presentation
 Ascites  Anorexia, fatigue, nausea, vomiting  Hepatic encephalopathy  Splenomegaly  Gastric varicosities (dilated sub mucosal veins in stomach) and esophageal varicosities (dilated submucosal veins in lower 1/3 rd esophagus). Both have high tendency to bleed, diagnosis by endoscopy.  Anorectal varicosities (not to be confused with hemorrhoids which are due to prolapse in venous plexus of rectum) and caput medusa (which is present at the level of umbilicus) CHAPTER 6 -CARDIAC PATHOLOGY
EVALUATION OF CHEST PAIN
Any elderly patient who presents with anginal chest pain (dull, squeezing substernal chest pain) must be evaluated for acute coronary syndrome.
If the patient is hemodynamically stable, obtain focused history, assess vital signs and perform chest x-ray and ECG. Administer aspirin if the risk of aortic dissection is low.
 If ECG is consistent with ST-elevated myocardial infarction, best initial step in management is emergency thrombolysis or PCI unless contraindicated.  If ECG is consistent with non-ST-elevated myocardial infarction, best initial step in management is low molecular weight heparin.
If the ECG findings are inconsistent with acute coronary syndrome, check chest x-ray, cardiac markers and risk stratify for acute coronary syndrome. Assess for pulmonary embolism, pericarditis, aortic dissection and treat appropriately. Details are discussed in subsequent chapters.
The most common cause of chest pain in elderly population is gastroesophageal reflux disease. If the cardiac markers are normal and risk for acute coronary syndrome is low, suspect gastroesophageal reflux disease.
ISCHEMIC HEART DISEASE
 Ischemic heart disease is due to an imbalance between myocardial oxygen demand and supply from the coronary arteries.  Coronary artery disease is the number one cause of death in the United States.
Ischemia occurs secondary to the coronary artery disease.  Atherosclerosis is the number one cause of coronary artery disease.  Hypertension is the number one cause for atherosclerosis while diabetes and smoking are the most dangerous causes for coronary artery disease.
STABLE ANGINA
 Main cause: atherosclerotic occlusion of the coronary arteries (>70%).
 The appearance of anginal chest pain occurs during exertions like exercise, climbing staircase or emotional stress.
 Patient often complains of sub-sternal chest tightness-heaviness and dull-soresqueezing sub-sternal pain that may radiates to the neck or left arm (because the sympathetic fibers from T1-T2 will supply both the heart and left arm, jaw).
 Pain disappears by rest or sublingual nitroglycerine.
UNSTABLE ANGINA
 Unstable angina is also called as acute coronary syndrome. It will have all symptoms of anginal chest pain at rest.
 Chest discomfort does not improve with nitroglycerine or recurs soon after nitroglycerine.
 The lumen of the coronary artery is not completely occluded by the thrombus. It has a high risk for myocardial infarction. Irreversible changes in cardiac myocytes begins after 20-25 minutes of ischemia.
PRINZMETAL ANGINA
 Chest pain occurs due to the episodes of coronary artery vasospasm. Atherosclerotic narrowing of lumen is not present.
 A possible mechanism behind this is an increase in platelet thromboxane A2 and endothelin (a potent vasoconstrictor).
 Prinzmetal angina produces chest pain at rest; more commonly in the morning on waking up.
 Unlike unstable angina, Prinzmetal angina will be relieved by nitroglycerine.
 Calcium channel blockers are preferred over the beta-blockers in the management.
 During the episodes, transmural ischemia will occur that will cause ST-segment elevation on ECG.
MYOCARDIAL INFARCTION
 Myocardial infarction will present similarly to unstable angina. It is not possible to distinguish between them solely base on clinical presentation. Positive cardiac enzyme test is indicative of MI.
 Lumen of the coronary artery is completely occluded due atherosclerotic plaque rupture and superimposed thrombus formation or coronary artery spasm.
 Serum cardiac markers will be released into the blood due to cell lysis/death. Cardiac markers will not be present in blood if cardiac myocyte is not dead.
RISK FACTOR
 Age (male > 55 years, female > 65 years) is the most important risk factor. There is less than 2% chance of having MI in a young woman at age 25 compared to 65-year-old female.
 Family history: multiple gene inheritances.
 Lipid abnormalities: leads to atherosclerosis; LDL > 160 mg/dl, HDL < 40 mg/dl.
 Environmental: smoking, lifestyle, drugs (cocaine); hypertension and diabetes.
 Previous myocardial infarction
 Congestive heart failure, mitral valve dysfunction, aortic dissection, aortic aneurysm  Bradyarrhythmia: atrioventricular block is more common following inferior wall MI.
 Pericarditis: acute pericarditis in the first 48 hours following a transmural MI is common (10% cases).
 Left ventricular free wall rupture: this is seen in around 3% cases of MI and occurs after 5-7 days. The patient will present with acute heart failure secondary to cardiac tamponade (raised JVP, pulsus paradoxus, diminished heart sounds). Urgent pericardiocentesis and thoracotomy are required.
 Ventricular septal defect: rupture of the interventricular septum usually occurs in the first week and is seen in around 1-2% of patients. An echocardiogram is diagnostic and will exclude acute mitral regurgitation, which presents in a similar fashion. Urgent surgical correction is needed.
 Acute mitral regurgitation: more common with posterior wall infarction and occurs due to the rupture of the papillary muscle. An early-to-mid systolic murmur is typically heard. Emergency surgical repair is required. Anything that has an acute presentation in the heart carries bad prognosis and must be treated emergently.
 Cardiogenic shock: if a large part of the ventricular myocardium is damaged in the infarction, ejection fraction of the heart may decrease to the point that the patient develops cardiogenic shock. Other causes of cardiogenic shock include 'mechanical' complications such as left ventricular free wall rupture.
 Congestive heart failure: If the patient survives the acute phase their ventricular myocardium may be dysfunctional resulting in chronic heart failure.
 Left ventricular aneurysm: the ischemic damage sustained may weaken the myocardium resulting in aneurysm formation. This is typically associated with persistent ST elevation and left ventricular failure. The thrombus may form within an aneurysm increasing the risk of stroke.
 DRESSLER SYNDROME: It is an immune-mediated pericarditis that can occur several weeks after an MI.
Pathogenesis: the underlying pathophysiology is thought to be an autoimmune reaction against the antigenic proteins on the myocardium.
Clinical presentation: the patient often describes the pain that is worse with deep inspiration and improves on leaning forward.  MI is diagnosed if the anginal attacks occur more than 20 minutes.
 Look for heart failure signs (shortness of breath, increased JVP, bibasilar crackles, edema in legs) from prior MI.
 Rule out other possible causes of chest pain such as costochondritis, pericarditis.
PRETEST PROBABILITY OF CORONARY ARTERY DISEASE
 <10 % probability in asymptomatic patient and woman less than 50 years with atypical angina: do nothing.
 10-90% probability in men with atypical chest pain and age more than 50 years: do stress test if ECG is normal.
 >90% probability in woman greater than 60 years with typical chest pain (anginalike) or a man older than 40 years with typical angina: If ECG is normal, go directly to angiography.
DIAGNOSIS
 Best first step in patient's with moderate to severe probability of having acute coronary syndrome is always an ECG.
 If ECG is inconclusive (NSTEMI can have ST depression or normal), go for a exercise stress test or thallium echo (don't give dipyridamole in patients with reactive lung disease and it is generally not preferred when exercise stress test is a possible alternative). Both tests are equivalent.
 If ECG test shows STEMI or for individuals with high probability, a coronary angiogram can be used to definitively diagnose or rule out coronary artery disease.
 Coronary angiography should be performed after stabilizing a patient with medical therapy, but emergency angiography may be undertaken in unstable patients.
 In patients with unstable angina/NSTEMI, the TIMI risk score is a simple prognostication scheme that categorizes a patient's risk of death and ischemic events and provides a basis for therapeutic decision-making.
 For prinzmetal angina, ST elevation on ECG is not specific. Angiography is done to exclude possible acute coronary syndrome. Prinzmetal angina can be suspected when angiogram is normal.  Myoglobin: it is detected from 1 to 5 hour of chest pain.
Normal myoglobin means no MI, however if myoglobin is elevated, it is nonspecific; It can be MI or something else. No Troponins or CK-MB will be detected until 4-7 hours of an onset of acute MI..  Troponin I will start rising by 4 th hour, peaks at 16 hours and remain elevated for 7-10 days (usually drawn every 8 hours three times till MI is ruled out)
 Creatinine Kinase-MB will start rising by 4 th hour, peaks at 20 hours and disappears on the 3rd day of an acute MI. It is used to detect re-infarction because troponin level will be high for 10 days.
 CK-MB have sensitivity and specificity of 95%. Troponin I is more specific than CK-MB because CK-MB can also be elevated in rhabdomyolysis, myocarditis or other conditions (differentiated based on clinical presentation).
Troponin I along with CK-MB improves overall sensitivity and specificity for MI.
MANAGEMENT
 Any patient with moderate-severe probability of acute coronary syndrome, who complains about pain typical for angina, give aspirin and nitroglycerine (given sublingually or by spray) as soon as possible even before performing an ECG or placing IV access line.
ACUTE MANAGEMENT FOR STEMI
 The decision must be made quickly as to whether the patient should be treated with thrombolysis or with primary percutaneous coronary intervention (PCI).
PCI is superior to thrombolytic (mortality benefits, less chance of developing post-MI complications, fewer complications like hemorrhage).
 In the absence of contraindications, give thrombolytic (tissue plasminogen activator) within 12 hours of anginal attack. Ideally, thrombolytic medications should be given within first 30 minutes of patient's arrival at the hospital. After thrombolytic therapy, patient must be transferred for angiography.
 If pain persists after initial thrombolytic therapy, schedule the patient for PCI.
 GP IIb/IIIa inhibitors such as abciximab or eptifibatide or tirofiban is added to aspirin after PCI to prevent a clot.
 Placement of stents coated with sirolimus/paclitaxel decreases the risk of restenosis (by 90%) as compared to bare metal stents (75-80%). Clopidogrel is given for 1-year in patients with stents coated with sirolimus/paclitaxel and for 1-month for bare metal stents.
